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@ Method and meana for variable length coding. 

@ A method and a means for variable length coding for 
coding and decoding a block, with the inforniation-canying 
Infomiatlon being concentrated to the beginning of the block 
and terminated by a continuous succession of zeros, wherein 
two code trees are utilized, the first of which is utilized for 
coding and decoding the first part of the block up to and 
including the word before the last non-zero and a character 
EOB, and the second code tree is specially designed for coding 
the last non-zero word. A switching means provides for a 
switching being done between the two code trees and 
associated means after EOB and before the last non-zero. 
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Description 



METHOD AND MEANS FOR VARIABLE LENGTH CODING 



FIELD OF THE INVENTION 

The present Invention relates to a method and a 5 
means for variable length coding, especially for 
picture coding moving pictures. 

TECHNICAL BACKGROUND 

As is well known, transmitting picture information 10 
about moving pictures on telephone wires without 
any adaption of the information is very space-requir- 
ing. Therefore, a number of methods have been 
developed for compressing the information without 
deteriorating the image quality by too far. IS 

Differential pulse code mudulation or DPCM 
coding is such a method of compressing the 
information. In this method the knowledge is utilized 
that there are only small differences between two 
successive images. In the receiver a predictor 20 
predicts what the next image looks like by means of 
the preceding image. A difference Is formed and only 
the prediction error has to be transmitted to the 
receiver, which contains a simular predictor for 
reconstructing the original image. 25 

In transfomri coding the image is divided into 
blocks of e.g. eight times eight picture elements or 
PEL The image content Is mathematically trans- 
formed into so called transform coefficients which 
are then quantized. The coefficients for gray areas 30 
are zero, according to this method, and do not have 
to be transmitted on the telephone wires. 

Hybrid coding is a third method, which Is a 
combination of DPCM and transform coding. Ac- 
cording to this method the same difference is 35 
formed as in DPCM coding, which difference is then 
transformed and quantized. The information Is then 
transmitted in an especially suitable form, since the 
image Information is concentrated in the first 
coefficients In the block while the remaining coeffi- 40 
cients are zero. 

Then, the information can be coded with variable 
length coding, VLC. The coefficients or the words 
can take on values between e.g. -128 and +127, but 
the probability for the different values is concen- 45 
trated around zero, l.e. the probability for the value 
zero is greater than for the values ±1 which is 
greater than the probability for the values ±2. etc. 
This is utilized in VLC by coding the most probable 
values such that they get the least number of bits, 50 
and values having lower probability get a greater 
number of bits. For the coding and the decoding 
special schedules are used, so called code trees. 
However, not all the coefficients In the block are 
coded, since it is known that the block ends by a 55 
continuous succession of zeros, but the last 
non-zero is detected and coded and then a 
character EOS (end of block) is transmitted, defining 
that the remainder of the block only consists of 
zeros. EOB is also part of the code tree. 60 

The three methods above are described more 
closely in Teieverket*s technical periodical, Tele, 
vol. 91, No. 4. 1985, pages 1-7. and the periodk:al 



Elteknik. No. 14. 1986. pages 48-62. 

A drawback in this previous method is that the 
same code tree is used for the last non-zero word, 
though It is known that it cannot be zero or EOB. 
According to the present invention it is realized that 
it whouid be efficient to use a second code tree, 
especially designed for the last non-zero word. This 
can then be constructed especially advantageously 
in view of the possible values for the last word and 
their probabilities. As a result, 1-2 bits a block can be 
saved in sending the same information, implying a 
saving of appr. 3<yo. 

SUMMARY OF THE INVENTION 

Thus, the object of the invention is to make the 
variable length coding more efficient, which is 
achieved by a method for variable length coding a 
block with uncoded information, the uncoded infor- 
mation having a structure with the information 
carrying words being concentrated at the beginning 
of the block and terminated by a continuous 
succession of zeros. 

Characteristic of the invention is that the last 
non-zero word is detected and that two code trees 
are utilized, the first code tree being used for coding 
the first part of the block up to and Including the 
word before the last-zero word, that EOB is then 
transmitted and the encoder Is switched to the 
second code tree for coding the last word. 

The invention also relates to a method for 
decoding with variable length coding, which similarly 
utilizes two code trees. The switching between the 
code trees is done after EOB has been detected. 

The invention also relates to a transmitting means 
for variable length coding, comprising a detecting 
means for the last non-zero in a block. Characteristic 
of the invention is that the means futher comprises 
two decoding means, the first of which utilizes a first 
code tree for coding the words In a first part of the 
block up to and including the word before the last 
non-zero, and the second decoding means utilizes a 
second code tree for coding the last non-zero in the 
block, a swithing means which, after EOB has been 
transmitted, switches the inputsignal from the input 
of the first decoding nneans and simultaneously 
switches the outslgnal from the first to the second 
decoding means. 

The present invention also relates to a receiving 
means for variable length coding, comprising fea- 
tures corresponding to those of the transmitting 
means. 

BRIEF DESCRIPTION OF THE DRAWINGS AND THE 
TABLES 

The invention will now be described with reference 
to the appended drawings and tables. 

Fig. 1 discloses a transmitting means and a 
receiving means according to prior art; 

Fig. 2 discloses a transmitting means and a 
receiving means according to the present 
invention, and 
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Rg. 3 discloses examples of various code 
trees. 

Table 1 gives an example of an information 
blocl<, 

Table 2 discloses the result of coding the 
bloc}< in Table 1 according to prior art. 

Table 3 discloses the result of coding the 
same blocl< according to the present Invention 
by means of code tree D in Fig, 3, and 

Table 4 gives the bit gain according to the 
present invention compared with prior art using 
the code trees in Fig. 3. 

DETAILED DESCRIPTION OF THE INVENTION 

In Fig. 1 there Is described a transmitter and a 
receiver according to prior art. The transmitter 
comprises a variable length coding means VLC and a 
detecting means GET and the receiver comprises a 
variable length decoding means VLC" • ® detecting 
means ana a means for generating zeros. 
ZEROGEN. An Input signal comes to the transmitter 
from a conventional hybrid coding means (not 
shown), which signal Is divided Into one block for 
each picture element. A block contains 64 words, 
which can have e.g. the values shown in Table 1. In 
coding the words In the block a so called code tree Is 
used to determine the code for each word. In this 
case, the code tree In Fig. 3 Is used and thereby the 
words get the codes shown In Table 2. The detecting 
means detects the last non-zero In the block and 
orders the encoder to code EOB directly after the 
last non-zero. Control signals are indicated In the 
figures by wide arrows. EOB is coded similarly as the 
other words with the same code tree. The remaining 
zeros in the block are not coded and EOB (end of 
block) terminates each block. The codes form bit 
streams which are transmitted to the receiver. 

In Table 2 there is shown the result of such a 
coding of the values In Table 1 . Hence, the number of 
bits required are 17. 

Into the receiver according to prior art the bit 
stream enters from the transmitting means and the 
decoding takes place in the decoder by means of the 
same code tree. EOB is detected In the detecting 
means and the remainder of the block is filled with 
zeros by the zero generating means. The decoded 
Information then proceeds to a hybrid decoder for 
reconstructing the original Image. 

In Fig. 2 there is described an embodiment of the 
present Invention comprising a transmitter and a 
receiver. The transmitter comprises two decoding 
means VLC1 and VLC2, a detecting means and a 
switching means. The switching means controls 
which encoder, VLC1 or VLC2. is connected at the 
input to and the output from the transmitter. At the 
beginning of each transmission the switch Is in the 
upward position, shown by a continuous line, and 
the first encoder Is connected. The encoder treats 
the display information by means of the same code 
tree as in prior art, i.e. A In Fig. 3. Also now, the 
detecting means detects the last non-zero In a 
block, but It orders the first encoder to code EOB 
before the last non-zero, instead of after according 
to prior art. and after EOB has been <oded the 
switch is ordered to the second position shown by a 



broken line, and the second encoder VLC2 comes 
Into function for coding the last non-zero. VLC2 
thereby uses another code tree, e.g. any of the trees 
B, C or D In Fig. 3. The code for the last non-zero 

5 terminates the whole block. 

The receiver according to the Invention comprises 
two VLC decoders. VLC1 \/LC2\ a detecting 
means DET and a zero generating means. Similarly 
as In the transmitting means, the swttchlngjjjeans 
controls which decoder. VLC1- VLCSi, Is 

10 connected at the Input to and the output from the 
receiver. The receiver operates analogously to the 
transmitter and thus, the switcher Is In the upward 
position at the beginning of each block and the 
decoding takes place by means of the first code 

15 tree. I.e. A in Fig. 3. After EOB l;ias been detected, 
the switcher Is ordered to the second position and 
the last non-zero word Is decoded by means of any 
of the other code trees B. C or D In Fig. 3, of cource 
the same tree which was utilized in the transmitter. 

20 Zeros are then generated for fliling the remainder of 
the block and the information proceeds to the hybrid 
decoding means for reconstructing the original 
Image. 

In Table 3 there Is shown the result of the coding 
25 by means of the transmitter according to the present 
Invention. The bit stream Is the same as previously 
up to and including the word before the last 
non-zero. EOB Is then transmitted and the switching 
Is done to VLC2, which codes the last non-zero, in 
30 this example by means of code tree D In Fig. 3. The 
number of bits are 16 and In this example the bit gain 
Is one bit. 

In Table 4 a comparison Is made between prior art, 
all the time using code tree A In Rg. 3. and the 

35 present Invention, using code trees B. C or D in 
Fig. 3, for different values of the last non-zero. 
Hence, the bit gain in most cases Is 2 or 1 , but zero In 
the case B if the last non-zero Is -1. IHowever. a 
special advantage with code tree B Is. except for the 

40 codes having different Implication, that It has exactly 
the same structure as code tree A, which gives 
technical advantages In programming. To calculate 
the most economical code tree the probabilities of 
the different values are used, which the last non-zero 

45 can take on, ±1, ±2, etc. 

From the preceding description a skilled person 
realizes how the present inventton should be 
constructed by means of components known per se 
and the Invention is limited only by the claims below. 

50 



Claims 

55 1 . A method for transmitting In variable length 

coding of a block with uncoded information, this 
Information having a structure with the words 
carrying Infomnatlon being concentrated at the 
beginning of a block and terminated by a 

50 continuous succession of zeros, characterized 

in that the last non-zero word is detected and 
that two code trees are utilized, the first code 
tree being used for coding the first part of the 
block up to and Including the word before the 

65 
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last-zero word, whereupon a character EOB, 
indicating the end of a bloclc. Is coded and a 
switching is done to the second code tree for 
coding the last word. 

2. A method for receiving in variable length 
coding, the received Information being coded 5 
according to claim 1 , characterized In that EOB 

Is detected and that two code trees are utilized, 
the first code tree being used for decoding the 
first part of the block up to and including EOB, 
whereupon a switching is done to the second 10 
code tree for decoding the last non-zero word, 
whereupon the block is completed with zeros. 

3. Transmitting means for variable length 
coding for performing the method according to 
claim 1 , comprising a detecting means (DET) for IS 
the last non-zero word In a block with uncoded 
Infomnatlon. characterized in that the means 
further comprises two coding means (VLC1, 
VLC2), the first (VLC1) utilizing afirst code tree 

(A) for coding the words in a first part of the 20 
block up to and including the word before the 
last non-zero and the second coding means 
(VLC2) utilizing a second code tree (B, C or D) 
for coding the last non-zero word In the block, a 
switching means, which, after the EOB has 25 
been transmitted In a coded form, switches the 
entering picture Information from the input of 
the first encoder to the input of the second 
encoder and simultaneously switches the out- 
put signal of the transmitting means from the 30 
first encoder to the second encoder, the 
second code tree (B) having the same structure 
as the first code tree (A) though having a 
different Implication of the codes. 

4. Receiving means for variable length coding 35 
for receiving signals from the transmitting 

. means according to claim 3, comprising a 
detecting means (DET) for EOB. characterized 

aiflen^(«W?3rccdfr^e |A) tor decoding the 40 
word In a first part of the block up to and 
including EOB. and the second decoding 
means (VLC2- ) utilizing a second code tree, 
corresponding to the second code tree In the 
transmitting means (B, C or D) for decoding the 45 
last non-zero word in the block, a switching 
means, which, vyhen EOB has been decoded, 
switches the entering received signal from the 

switches the output of the receiver from the first ^ 
decoding means to the second decoding 
means. 
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Table . 1 



Picture info 
Bit. St ream 



0 


-2 


1 • 


0 


0 


-1 


(EOB) 




0 


11101 


100 


0 


0 


101 


110 


H 



Table 2 



'Switching 



Pictureinfo 


0 


-2 


1 


0 


0 


(EOB) 


-1 


Bit 8tr«ani 


0 


11101 


100 


0 


0 


101 


01 



Table 3 



X 

16 



Last non-zero 

Code A 
B 

D 

Bit gain B 
C 



-1 


. 1 


2 


3 


101 


100 


11100 


111100 


• 110 


0 


100 


11100 


10- 


0 


1100 


11100 


01 


00 


100 


1100 


0 


2 


2 . 


1 


1 


2 


1 


1 


1 


1 


2 


2 



Table . 4 



